Mu Alpha Theta National Convention: Denver, 2001
Statistics Topic Test Solutions— Open Division

For solutionsto problems 6, 13, 18, 24, 27, 32, 35, 36, 37, 38, 39, and 40, please turn to the end
of the document.
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6. 87" percentile corresponds to a z-score of 1.13 (1.12 leaves you just short of
87). Usetheequation: z=2"#., 113= x~100 " 4-118.08. 118isthe closest

o

integer answer (D).

4.3+7.15

13. Themeanis =5.725, so the margin of error is 1.425. The margin of

error for a 99% confidence interval isfound by z  * SE. 2,575 > =1.425.

2 \/85
Solving gives s=5.1 (C)

18. We do not need to know that the parent population is normal, due to the
X—p, _ 260250
T 50

sample size. Usethe equation z= =2 P(z>2)=.0228 (A)

Vn V100

24. Margin of error for a confidence interval is Z,, *S.E. The standard error for
2

thisproblemis P slvi ng the equation .01:1.96‘/'25('75) gives n=7203 (B).
n n

27. The appropriate test is the Chi-squared test of independence. Expected values
are found by multiplying the row margin by the column margin and dividing by the
total. Chi-sguared isthe sum of (observed minus expected) squared, divided by the
expected. Chi-squared for thistest was 3.04. there are 2 degrees of freedom,
making the p-value greater than .1 (A).

32. Thisispaired date, so anew statistic will be computed: after minus before for
each subject. We expect the cholesterol to be lowered, so we are testing whether

the mean of the new statistic is less than zero. Use the equation: t = X_T”
Jn
e e . -8.625-0 . .
Substituting gives t = —Eeog - 1.571 (ignore the sign). There are 7 degrees of
V8

freedom. Inthettablefor 8 d.f., 1.571 shows p to be greater than .05 and less than
1 (B)

35. Only Il is correct — look up the definition of least squares regression!
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36. 1 and IIl areridiculous. r?, the coefficient of determination, tells what portion
of the variation in the datais explained by the model.

37. Quadrupling the sample size cuts the standard error in half. The Central Limit
theorem says that as n becomes large, the standard error (standard deviation of the
sampling distribution) becomes smaller. A typell error occurs when you fail to
rgject afalse null hypothesis. All arefalse. (E)

pl - pz
SE.

SE.= /%JF% Substituting gives z=1.93. Thisisatwo tail test, so the p-
2

valueis 2*.0268=.0536 (B)

38. The appropriate test is a z-test for difference of proportions. z=

39. Since there are 5 groups, the d.f. treatment is4. Looking in the a=.05 F table,
4 numerator degrees of freedom, we find 2.71 corresponds to 28 degrees of
freedom (error). Since d.f. error isN minus k, there must be 33 samplesin the
entire study (D)

40. Interquartilerangeis Q, -Q,. Thisisrepresented by the width of the box.
Only A hasinterquartile range = 30.



